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OBSERVATIONS
Sume fish fry were obtained from a Lake Erie plankton sample collected at
Put-in-Bay, Ohio on July 4, 1958. The fry were examined immediately, but
they were dead. Each had from 5 to 7 cyclopoids clinging to it (Cyclops bicuspi-
datus and Mesoeyclops edax). It could not be ascertained whether the fry had
died from the crowded conditions in the sample, or directly from bites by the
copepods.
Specimens of the fry of the rockbass (Ambloplites rupestris) were obtained.
Unfortunately they were well advanced (6.5 mm long), and were more active
and alert than younger fry would have been. One of the fish was placed in 10
ml of lake water containing 5 specimens of Mesoeyclops edax. The copepods
had been isolated individually for the previous 24 hr to prevent any feeding.
They were between 0.9 and 1.0 mm in length.
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FIGURE 1. Posterior regions of two 6.5 mm fry of the rockbass, Ambloplites rupestris.
A. A control animal, with fins intact. B. An animal after being subjected to harrassment
by Mesoeyclops edax for one hour, at a population density equivalent to 500 per liter. The
dorsal, caudal and ventral fins are frayed and bruised, with many small and a few larger pieces
broken off. Drawings after sketches from life, checked against the same specimens preserved.
There was no indication that copepods swimming nearby were detected by
the fish. The copepods, however, paused briefly as they passed near the fish.
Thereupon, they suddenly pounced upon it and bit at it. To this stimulus the
fish responded rapidly by flicks of the tail that both threw the copepod off and
removed the fish from the danger. Often the response of the fish was so rapid
that little or no damage was inflicted. However, in the course of half an hour,
damage to the caudal and ventral fins became evident (bites on the head and other
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parts of the body left no evidence visible with the lighting conditions used). The
damage to the fins consisted mainly of a gradual fraying of the edges, the loss of
small pieces, and the appearance of bruised spots. However, one copepod suc-
ceeded in removing a piece of the ventral fin nearly its own size, and some others
removed rather sizable portions. After about an hour of harrassment, the fry
showed distinct signs of fatigue.
Figure 1 shows the damaged fins of the experimental fish, compared to sound
ones from a control fish.
DISCUSSION
It is well known that fresh-water cyclopoids form an important part of the
food of many fish. It is evident, however, that a certain amount of harm may
be done by them to the relatively helpless fry. Most such juvenile fish, in fresh
waters, lie on the bottom, somewhat protected from predation by planktonic
copepods. On the other hand, many cyclopoids regularly explore the benthic
region for food. In the conditions of the described experiment the concentration
of Mesocyclops was equivalent to 500 per liter, a quantity that is not infrequently
encountered in nature. The actual and potential damage inflicted by cyclopoids
upon fish fry needs to be assessed more precisely by larger-scale experiments, and
by observations in the field.
It has been shown that some fresh-water cyclopoids are herbivorous while
others are predatory (Fryer, 1957a, 1957b; Naumann, 1923). Practically all
reports of predation by them concern only their capture of smaller prey, such as
nauplii, adult copepods, rotifers, mosquito larvae, etc. Oliva and Sladec'ek
(1950), however, reported the death of axolotl young (about 2 cm long) "attacked
by . . . numerous Cyclops," and they mentioned a similar observation earlier by
Babak (1913). A search of the literature failed to disclose other reports.
Many aquarium hobbyists are highly suspicious of Cyclops, but they are
sharply divided in their views respecting the danger (e.g., see Ghadially, 1957
and Innes, 1955). Some advocate using cyclopoids as fish food, whereas others
fear that breeding is poor in the presence of these copepods. Undoubtedly the
different viewpoints are the result of experiences with different species of
Cyclopidae, some vegetarian and some predatory, from which broad generaliza-
tions incriminating or exonerating all species have been made. The present
observations support the contention that at least some cyclopoids may be harmful
to the young of aquarium fish.
ACKNOWLEDGMENTS
The above study was incidental to a broader investigation of Lake Erie
copepods, supported by a grant from the Ohio Division of Wildlife, administered
through the Natural Resources Institute of Ohio State University. Special
thanks are due to Miss Jeanette Earnest, who generously provided the rockfish
fry for the experimentation.
LITERATURE CITED
Babak, E. 1913. Akvaristicky obzov III 21 (not seen, reference in Oliva and Sladecek).
Fryer, G. 1957a. The feeding mechanism of some freshwater cyclopoid copepods. Proc.
Zool. Soc. London, 129: 1-25.
. 1957b. The food of some freshwater cyclopoid copepods and its ecological significance.
Jour. Anim. Ecol., 26: 263-286.
Ghadially, F. N. 1957. Fish foods and feeding. Buckley Press, Ltd., Brentford, Middlesex.
88 pp.
Innes, W. T. 1955. Exotic Aquarium Fishes. 18th Ed. Innes Publ. Co., Philadelphia.
541 pp.
Naumann, E. 1923. Spezielle Untersuchungen iiber die Ernahrungsbiologie des tierischen
Limnoplanktons. II. Uber die Nahrungserwerb und die naturliche Nahrung der Copepoden
und der Rotiferen des Limnoplanktons. Lunds Univ. Arsskrift, Afd. 2, 19: 1-17.
Oliva, O. and V. Sladecek. 1950. Mohou buchanky poslcodit poter rybek? (Harms caused
by Cyclops on young fishes). Akvaristicke listy, 22: 13 (in Czech, English summary).
